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This manual is divided into four sections: 

• Installing the software 

• Tutorial (how to use the software) 

• Classroom investigations 

• Technical specifications 


Tutorial 

This section is written as a tutorial for complete beginners. It is divided into lessons which 
can e stu le m ivi ually or worked through in order. The tutorial is also built into the 
LogIT Lab software and can be read by selecting Tutorial from LogIT Lab’s Help Menu. 


LogIT Lab software has extensive help built-in. This is accessible from the program’s 
e p menu, om w ic you can search for help by typing in keywords or by following 

1 S 'n / 10n ’, 6 ^ uttons are available at various places in the program and the key 
FI will display relevant help at most times 


Classroom investigations 

These are a range of typical classroom experiments described in a step by step fashion. 
Each includes an equipment list and most include a typical results graph and ideas for 
discussion and further investigation. 


LogIT Lab software includes a database of equipment designed to help you choose 
appropriate equipment for the investigations you wish to carry out. Select Choosing 
Equipment from the Help menu. 


To keep up-to-date with general LogIT developments, such as new sensors, and for LogIT 
Lab software updates, visit the LogIT Internet site: www.dcpmicro.com 


This manual may be photocopied for use at the purchasing establishment. 

The software is licensed for use on one computer at a time unless you have specifically 
purchased a multiple user licence, in which case this will be clearly stated on the floppy 
disk label. Please keep the floppy disk safe as proof of purchase. 

LogIT Lab software is Copyright SCC Research, all rights reserved, and is published by 
DCP Microdevelopments Limited (address on back cover). 
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Installing the Software 

Before the software can be used it must be installed on your computer. 

Installation requires about 3Mbyte of free space on your hard disk. The software is 
distributed in one file (SETUPEX.EXE). Any other files supplied are not essential. 

The software requires one of the following systems to be running on your computer: 
Windows 3.10 Windows 95 Windows NT 4.0 

Windows 3.11 Windows 98 

(or a later compatible version). 

Before starting the installation you should exit any programs running on your computer, 
other than Windows itself. As an added precaution it is advised that you fust restart 
Windows, if it has not just been started. 


Experienced PC users 

To install the software simply run the supplied file SETUPEX.EXE and follow the on- 
Icreen instructions. The installation does not do anything part.cularly for p.eoe 

of mind there are technical details of the installation process m the file TechInfo.txt. 


Inexperienced PC users 

To install the software on your computer use one of the folio wmg methods. In ea ^ case 
there is a variant of the instructions for older ‘ 1 6-bit’ Windows systems (namely Wmdows 
3.10 and 3.1 1) and for ‘32-bit’ Windows systems (Windows 95, 98 and N 1 4.0). 

either Double click on the file SETUPEX.EXE from the file manager or explorer 


From Windows 3.x with the LogIT Lab floppy disk in drive A 
a / Start the File Manager and open a view of floppy disk A - this 

should show the file SETUPEX.EXE 

b / Double click (click twice quickly) on the file SETUP.EXE - this 

should start the installation 


From Windows 95, 98 or NT 4 with the LogIT Lab floppy disk in drive A 
a / Double click (click twice quickly) on the My Computer icon, 

usually at the top left of the screen 

b / On the resulting window, double click on the floppy disk A icon 

c/ Double click on SETUPEX.EXE in the window shown - this 

should start the installation 
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0 r Type the command to run the file SETUPEX.EXE 

From Windows 3a with the LogIT Lab floppy disk in drive A 
b/ Type MSETUPEX ExV^T 8 ” 0r . Program Manager’s File menu 

Z fte™ and PreSS the ENTER key - this should 

From Windows 95^98 or NT 4 with the LogIT Lab floppy disk in drive A 
bom ofthesLe^ me ™ ^ ^ Start bW, ° n b at 

^eSfon'^ ^ Pr6SS tHe ENTER key ’ ‘ hiS Sh ° uld 


T' m^adfte hZT T* T Sh ° Uld f ° llow the “ions given on-screen. You 

Sh H it n!me h n f v™?r O d ■ readme mformation sh°wn. You will be asked for your name 
and the name of your Organ, satton, where you wish to store the program on your hard disk 

and where to put the program m your start menu or program manager. In each case a 
suitable default value is given, so its quite painless. 


Running the software 

Once installed the program can be run in the usual ways 


Windows 3.10 / 3.1 1 Double click on the LogIT Lab icon in the Program Manager 
Windows 95 / 98 / NT 4 Select LogIT Lab from the Start Menu’s Programs list 

Removing the software 

If you wish to remove the software from your computer you can do so with the Uninstall 
program provided. 


You may not wish to leave the Uninstall option openly available on your computer, in 
which case you can remove it: 


Windows 3.10/3.11 Click once on the LogIT Lab Uninstall icon in the 
Program Manager and press the Delete key. 

Windows 95 / 98 / NT 4 Select Start Menu / Settings / Taskbar. Then select 
the Start Menu Programs tab. Locate the LogIT Lab 
Uninstall program and select Remove. 

The Uninstall program is the quick and clean way to remove the program, but it is safe to 
just delete the LogIT Lab program folder and associated icons or menu items. 
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Tutorial * What Is data logging? 


Data logging is the recording of information over a period of f 

Data logging can be carried out manually, by making obs 
down, or electronically with a data logger. Crv atinnc 


’“''"“'■Mllic, 


Manual methods require you to be there to observe and write d 

be inconvenient or even impossible. Also the total duration of ° W " thc res ults. Th- 

by the speed you can write and by your stamina any ex P e n'm en t j. , . ,s Ca n 

J,rn 'ted 

Electronic data loggers can record data far more quickly than a dc 
a far longer period than a person can stay awake. All LogIT data Jo!° n Ca " ' Vrite and 0 
measurements a second and can be left to run for months. ggers Can record 

Manual data logging often involves hand drawing a graph, but with elect 
logging the graph can be automatically generated in a fraction of the time°7V data 
for more important aspects of the experiment. We are not suggesting that er h tin,e 
skills should be ignored, but they need not monopolise every experiment dra ' vin g 


With computers now so common place, experimental data will often be processed h 
computer and reports will often be created using a computer. So its a natural move^ 
computers to collect the data in the first place. Ve to Use 


At this point its worth establishing some common terminology. The following des • • 
are not dictionary definitions, but describe terminology as used within the LogIT system^ 

A data logger is a box of electronics which can be connected to a computer and into wh' h 
sensors and other accessories can be plugged. IC 

This software supports a number of different loggers, represented by the following icons- 


LogIT Live 


DataMeter 1000 


SlSvltl' t0 C °‘l eCt data independent, y ofthe computer, then later the data 
l*gIT SL and DataM^r lOOoTet^T rem ° te d3t3 ,0ggerS ’ ° f Wh, ' ch 


not store data themselves and devices make 

olh er logg 6 ^ when fitted with a d ^“ h , d more correctly be called an 

,h " ’rcurcc »— «■ — - ,f your ,ogser is ba “" 

[he logger can measure. 


Temperature 


Magnetic field 


Sound level 


leavefiing- This makes most experiments very easy to monitor. Just plug in the 
sensors and select start. 

Hemanding tasks you can select your own logging rate, experiment duration and 
For ™° 1 You can even select Snapshot logging, where readings are only stored on 


m addition you can choose to time events, such as the time an object takes to move from 
one sensor to another. From the measured time, the software can calculate the speed. 
Other options include acceleration and momentum 


Tutorial - Running tho software 


The Lop IT Lab software can be run in the usual ways- 


Windows 3.10/3.11 Double click on the Lol-IT i u • 

Lab,c °nin thc p 

Windows 95 / 98 / NT 4 Select LogIT Lab from the Start Menu’s P Man «fcr 

Once started, an initial display identifies the LogIT Lab soft & 3,715 ' ISt 

the Select New Activity window is shown (as illustrated bclowy f ° r 3 fcvv scc 0nds 



The top half of the window shows the equipment currently detected. In this case there ' 
computer (obviously!), a LogIT DataMeter 1000 data logger, three sensors (temperature 3 
light level and sound level) and the logger’s battery is well charged. If the logger is not ' 
found, check all connections and the logger's battery or mains supply. If it still does not 
woik, select Help and look up ‘troubleshooting’. 


The lower half of the window has seven buttons to enable selection of the main activities 
Those shown with grey text are not available with the equipment currently detected. 


Moving the mouse pointer over any of the icons or buttons will produce a short 
description, such as the name and range of a sensor. 
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r 


I**'' Chines? 


■nr-asure things? 
An von m eaS 
oho* d ° y 


connect 01 " 3 /'battery or mains adapter). 

. Ensure you, ^ ^ not ess en,i». hs good practice .0 - 

rmfi ysxssr * ^ 

| AutoLog button. 

a. . ml oa 


temperature sensor end watching the readmg 

change. 

At this point you are measuring but not logging the results. 


n 
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„.0K.*^" aSeaSy d fancy pressing more ^ utt0 ° S 


i«1 ™ A "” 


h's Y axis .0 better show small changes. 

Zoom » expand ^ graphs ax 


, „: CT v,«t value the trace 

„ 0 « yoa can see - changes more dearly, bu. just what «“ ^ ^ mouse bu „on. 

S# ~ 

" “” nd C, “ rM0VeS 

wiU redraw showing only die area defined. 

gj select Zoom Ou, to return the graph scales .0 their default values. 

Oouble clicking <c,lok twice guickly, on the graph toggies the dispiay view between auto 
zoom and default zoom. 

Clicking around .he edges ofthe graph allows you to change “te title and graph scales. 
5“! even add a second Y axis scale to the nght ofthe graph. 
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^c rgraph<)plionsareavajiabie 

Clicking on die sensor informal' Ph 

number of decimal p, aces ,™ a s '™ 


^enn 



' le Sy* ** 
fault to s e i 

s ' a "<5> 




0 J'OU do 


not 


•rth noting that all of these things can also be Hn , 
o sit around until the end to examine your data 108 '^g. 

about a table of results? 

Selecting Table displays a table of results. From the Edit m 

copy the table to the Clipboard from where it can be Paid "to a^Lt, 

Tlie Graph icon returns the display to the graph The Edit Me 

to be copted to the Clipboard as a picture to include in repl™ enab,es gr aph 

Notes can also be entered to accompany your experimental data. 


,,0l - r .. ark control, 

fii* 0 ' ffers f eedb , n f this would — 

r pat> alS °s° An e* amp e wi th dedicated 

^^SS^^^ rou,pu,s ' 

se ,he I.ets Alternatively > 

,n „|d you bother? hnut feedback control) 

(» "" "an environmen, »ta» 

. F° r ,ts one variable in frost alarm) 


ont, °' 

^^iswouldbetoturnaheat 

_„ieoftn* s .. 


con' 

s yst^- 


All k° gl 
^ a.lkC 

to n 
into 


, Topc° ducea s stem? 


seie^ 1 ‘ (he bottom rig" 1 „ 

small boxes one of these or select Coi 
the apP rop " a 0 set the control condition, 
dialogue box w 


jgue ^ - 

rOutput 

1 C1 
i Pi 9 

pTmiioerature l*C) =0 

vfl 

lis below 

1 

| 03 

2Q‘ C 

(x - Enable 

1 ®i 

Help | 

Cancel' | [ 0K 1 


Output 4 is either 

SwitchIT's fourth relay 
or DataMeter’s internal 

beeper. 


— | ® ij Help 1 ' Cancel | | ^ 1 | 

1 Help mlT^ThTfrov^f^'T'Z SdeCt Choosin S Equipment H off as specified and will continue 

ih P rovides a database of equipment and its The output will now turn on and off as specified, 

subsequent logging. 


e to do so during 
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Ssasvssar*-’^; ^=8^. 

Remote AutoLoo is sim i ^'"oWng *,,. S 

§\ ■•—», Jssfistaas^ 


In addition to AutoLog both LoelT qt 
rates and other options DataM f T SL and OataMeter can h 

while LogIT SL has to itMmih hi'djsjj^ 1 am^b'^^Sging 

Activity 8 windoH & ° m the Select N 
Program I lo SB“«. Once you have selected the™, f USed t0 Set up rein** 

J programmed ready for loggfog ^ ° Pti ° nS Lo ^ SL !>* 

ensure that yoTca^ely ontogT SLm iTJ' ^ ^ t0 AutoLo ° This ' 

was last programmed. g SL WOrk m a Predictable way - not just the way ° t 
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J1 


herof^S''- 5 ' 1 ' 

50K , 60* e the n^Ltion o ver 

\f/b efl | fhis e° a oV er, say ’ uter has a 

int^J ,>en> e oU r coniP jjs)- 

^ nter for * b t e nV"° n f 

” .^onsultthe Troubles^ 

a P r , printing’ ; 

have P rob r e h HelP m enu) ' 

( from Excel. 

„.u— — LgIT ^— dshKtSU 
T ““ ,wi,h 

Yournay^ 5 spreadsheet 

a this in two ways- open it from the P 
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Investigation 1 - Keeping Warm 


This topic can be studied by investigating how fast hot tea or coffee (or just wa 
down in cups made of different materials (say polystyrene, metal, china, glass * j C °° ls 
paper). It is a simple and reliable experiment requiring only temperature sensors a ° d 
(preferably two or three to allow direct and immediate comparison of several cu 


Warning: To avoid the risk of scolding do not heat the water to more than 55 °c Th 
experiment will work from this temperature, but the graph looks less dramatic C 


Equipment list 

• PC with Windows 

• LoglT link cable 

• LoglT Lab software 

• LoglT SL, LIVE or DataMeter - mains power supply optional 

• One, two or three temperature sensors (ProTemp sensors require extension leads and 
clamp stands) 

• A range of different types of cup 

• A kettle and some water 


Warning: Do not spill water on the data logger or computer 

Connect die computer, die data logger and the sensors, and load the software. Heat the 
water in a kettle until it is near boiling (less to completely avoid the risk of scolding). 

Warning: Early LoglT SL temperature sensors have a limit of 70 °C (the graph scale will 
indicate this) 

Select AutoLog from the Select New Activity window. Now fill each cup with the same 
volume of hot water and select Start from the Logging menu. 

The temperature traces will not all start at exactly the same point as the water was not 
poured into each cup at the same time, but they should be close enough for comparison. 

When the water has cooled significantly, typically after 20 minutes, stop logging by 
selecting Stop from the Logging menu. To see a full exponential decay, leave die 
experiment running until the graph trace(s) are nearly flat. 

You can now save and print the results. 
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sample of how the sere the are a or 

» dras8,ng a ^ — ■ — 

has been * 



15 20 I 

=U ,T * cians ed time (mirHJ tes) "" 

onlv have one temperature 

volume of water in each c p n f the cup so put the sensor 

which might tip over a small cup. 

Where discussion might lead 

. Why should the cups have lids? , the other? 

temperature)? 

. Does the room temperature affect the rate of cooling . 

. How do your findings apply to keeping people warm. 

. How can you test the insulation properties of such things as bu.ldmgs, coats and hot 

r later cool faster if you only half fill the cups? 

.thin cup/' "Niter than a short fat one? 
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Investigation 2 - Swinging a Pendulum 

Simple harmonic motion, and the factors affecting the period of oscillatio 
w, th a sjmpie penduhrm. The length of the pendulum, the mass oSnend’ f" 0 be s ^i ed 
amplitude of the swmg can be varied, while the motion is recorded lum the 

(or angle) sensor. This is a simple and reliable experiment requiring only P ° si «°n 

- . y °ne sensor. 

Equipment list 

• PC with Windows 

• LogIT link cable 

• LogIT Lab software 

• LogIT SL, LIVE or DataMeter - mains power supply optional 

• Rotary position sensor with stiff wire fitted and the end of the wire bent r 

• Sensor extension lead ° t0rm a hook 

• Clamp stand 

• Set of weights (up to 1 OOg maximum to avoid straining the sensitive rotarv sene * 

• Ruler y ^nsor) 


Connect the computer, the data logger and the sensor, and load the software. 

The position sensor should be clamped such that the pendulum hangs at the 180° D0 ' 
This is achieved by rotating the hexagonal spindle until the mark on the spindle linesu 
with the mark on the sensor casing. Clamp the sensor so that the marks are at the top P 

Select Logging from the Select New Activity window and set for Periodic logging 500 
readings, 0. 1 second interval (preferably a bit faster, say 0.05 seconds, if your sysTem 
offers it). Now start the pendulum swinging and select Start from the Logging menu. 

Use the AutoZoom (A) key to zoom the display so that the graph trace fills the screen fas 
illustrated) v 

Measure the period of oscillation with the cursor (click on the graph). 



Which of these affect the period of oscillation? 


To repeal the experiment without having to go through the set up procedure each time, 
select Repeat from the Logging menu. 


Where discussion might lead 

• What is the best design for a clock pendulum? 

• What other ways are there to measure the period of oscillation? * 

• One other solution is to use the Timing facility’s Simple Harmonic Motion Period 
measurement option. The pendulum’s period can be timed using a light gate to detect 
movement. A graph of successive periods for each swing can then be displayed. 


Does the period change as the swing decays? 
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Investigation 3 - Animal Activity 


This investigation enables monitoring the activitv 

penod of days. The suggested method involves record ( ° r 0ther small h 
wheel and also the light conditions. recording the movement ov er a 

^mouse.j 

Equipment list 

• PC with Windows 

• LogIT link cable 

• LogIT Lab software 

• LogIT SL, LIVE or DataMeter (with main* „ 

• One Ugh, gate and sending T ' ' 

• One light level sensor 

• A mouse and a mouse cage with a wheel 

Conned the computer, the da ,a ioggu, a„ d the sensors> Md ^ ^ 

The light gate should be positioned so that its beam 

broken by the wheel supports as it turns (as illustrated belovj ^ Wheel 3nd is 


Light beam 
through here 


Mouse wheel 
(side view) 



Wheel supports 
break beam 


Select Logging from the Select New Activity window and set for Periodic logging, 500 
readings, 10 minute intervals and Counts per interval as the sensor scale. Now select Start 
from the Logging menu. 

Leave the experiment running for a day or two, preferably over a weekend so the mouse is 
not disturbed. Logging will automatically stop at the end of the period selected or when 
you select Stop from the Logging menu. 
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, lhe above graph, the logging interval is 2 minutes. He units “Countsanin" have been 
entered using *e Edit Field option in the Edit menu. 

Does the mouse use his wheel more when it is light than dark? 

Does he get up later at weekends than on week days? 

Where discussion might lead . 

. ^ there better ways to monitor the mouse’s activity? ^ 

. How might you monitor other animals (such as bees or birds)? ** 

* One strategy is to use a sound level sensor to listen for activity 

** A bird’s feeding habits could be monitored by making a simple mechanical switch to 
detect a bird on a bird table. This could be connected to LogIT with a digital designer 
sensor adapter and the software set to count over a suitable penod of tune. 



Investigation 4 - Standing Waves 

This investigation enables standing waves and interference patterns to be 

method involves recording the sound level at regular intervals between two The 

speakers. 

Equipment list 

• PC with Windows 

• LogIT link cable 

. LogIT Lab software 

• LogIT SL, LIVE or DataMeter - optional mains power supply 

• Signal generator and powered/amplified speakers (or speakers and amplifier) 

• Sound level sensor with sensor extension lead ’ 

• Clamp stand 

• Metre rule 

Connect the computer, the data logger and the sound sensor, and load the software 

Arrange the speakers and ruler as illustrated below. The sound sensor should be mount h 
in a clamp stand such that its height is that of the middle of the speaker, and it is directl 
facing one of the speakers. y 


speaker speaker 



one metre rule 


Select Logging from the Select New Activity window and set for Snapshot logging. Now 
select Start from the Logging menu. 

Set the signal generator to produce a sine wave at about 1690Hz. Adjust the volume so 
that the sound sensor reads around 80dB. 


Snapshot logging shows the numeric values from the sensor, continuously updating, but 
only stores the readings when you select Store from the logging menu (or press the S key). 


By moving the sensor to each centimetre mark on the ruler and taking a reading at each 
location, a graph of the sound level at regular intervals between the speakers can be built 


LogIT Lab Starter Software for Windows 22 





50 ^"* 10 20 Poa Hina number (item) 1 

^ The x axis ° f the graph is 
the item (or not one . This is because the 

positive and one negative peak. 

Hifferent frequency (in the range 1 to 2kHz). 
a'reSionship between frequency and wavelength? 

15 merit can be extended to study interference patterns in two dimensions, by 

level in locations not directly between the speakers. 

'?L interference pattern over an area, not jus. a straight line, 

JotlT Lab software) Only a short sample of the sound has been included so youmay 
S“=g the^ copy and paste facilities found in most simple wave file edftors 

(often supplied with PCs). 
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Investigation 5 - Zener Diodes 


Here we use a voltage sensor and a current sensor to inve c 

Zener diode. s ' 8ale *e charact er i st , c 

Equipment list 

• PC with Windows 

• LogIT link cable 

• LogIT Lab software 

• LogIT SL, LIVE or DataMeter - optional mains power supply 

• Variable voltage power supply (up to 1 8 V) and suitable connZ,- , 

• Voltage sensor (+/- 25 V) 10n lead s 

• Current sensor (+/- 1 A) 

• Zener diode (5.1 volt, 1 watt) 

• Resistor (100ft, 1 watt) 


Connect the computer, 
the data logger and the 
sensors, and load the 
software. 

Connect the 
components 
and sensors as 
illustrated 

to the right. The diode 
can be connected 
either way round. 



Voltage sensor (red) 

Voltage sensor (black) 

Current sensor (black) 
Current sensor (red) 


The voltage and current sensors must have their black leads connected together as they 
actually share a common ground. If you try to make measurements with the black leads in 
different locations on the circuit you will get incorrect readings. As a result of this 
relationship the current sensor reads negative when the voltage reads positive, and vice 
versa. However, an inverted current scale option is provided by the Logging set up 
wizard. 
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sclecI N ,„ Ac;.,* - - *- *• u -‘- 

S< |eCt volts and then back to zero. Now 

•«* - “ 18 vol,s md 

*• ^ in5m ' nu 


f'Vt to * "" , . , mT . t the results, however it is far easier to 

b e the values cursor to currcn . To do this, select X Axis from 

V-J3 «- » *• — - “ Y “ *• 

u° -h menu ■ 



ylY niot shows quite clearly the voltage limiting characteristics of a Zener diode. In 
1 it limits the potential difference across the diode to just over 5 volts one way and 
£ under i volt the other. The theoretical values being 5.1 volts and 0.7 volts 

respectively. 

Sa^ofherdectroni? components could be studied in this way and what could not? 


— The power supply must not have either of the output terminals earthed. 

This is to prevent the possibility of two earth points in the circuit (one from the logger 
and one from the power supply), which would cause inco rrect readings. 
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Investigation 6 - Timing a Toy Car 

This investigation is an introduction to using Lootr , * 

software to time the movement - Lab’s 

m one s 


..... B «n imroauction to using LogIT T 

software to tune the movement of a toy car L s timing 

*" applied ,o the result, a. they would ^ if we w °” Wofter'S “w ft. 


Equipment list 

• PC with Windows 

• LogIT link cable 

• LogIT Lab software 

• LogIT SL, LIVE or DataMeter - optional mains 

• Two light gate or light switch sensors P ersu PPly 

• A toy car 

• A long ruler or tape measure 


Select Timing from the Select New Activity window and then Tim 

auto repeat on. Now select Start from the Logging menu. ’ Sensor to 


sens °r and 


Toy car 



Light switch sensors 


Push the car so that is passes the sensors. The timer should start when the „ 

first sensor and stop when it reaches the second sensor. reaches the 

To perform a more meaningful experiment, the car should be run down a si™. , 
guided by a track. This enables the car to be released (rather than pushed) from h ^ rably 
distances up the slope. The relationship between the distance up the slopi 
taken to travel between the sensors can then be observed, leading to 

If you add a data field (from the Edit menu) and enter the distance up the slope vo„ , 
then plot a graph of time between sensors against distance up the slope. p ’ y u can 


r yo “ ^ Hght switch sensors you will need a light source such as a torch or n^T~T 
l.gh. torn a wutdow. Note: fluorescent l ights „„„ on ^ d off ve ’ !^ h 0 

L_ human eye ,o nonce) and can cause cS: pe ering of nearbuV, 


, at two points a 

, A c«"' ratl ° n . fl ,ev=loPity» fao StSlociW»" <!,he 

nv^ 00 ; „ •- *• cMns 

hangs Ja-VSlS 2 ^ 


- pC lT link cable 


^ Scm 


— 

Da 

4 J 


uble interrupt card 


• A C |ong^ erorIa| ’ emeaSUre ch that trolley rolls some 

v elociti es 



Select Timing from the 
Select New Activity 
window and then 
acceleration, time at 
sensor, auto repeat on 

and length 5 cm. Now 
select Start from the 
Logging menu. 


acceleration of the trolley? 
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LogIT i s a joint British development betw&*« 
SCC Research & DCP Microdevelopments 
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DCP Microdevelopments Limited 
Edison House 
Bow Street 
Great Ellingham 
Norfolk, NRI7 1JB 
United Kingdom 


Telephone (01953) 457800 
FAX (01953) 457888 
©Mail info@dcpmicro.com 
Web vww.dcpmicro.com 


